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four protons and two electrons, and two extra-nuclear electrons.
Strip off those outer electrons, and an alpha particle results. When
the alpha particle picks up two electrons from the substance which
it strikes, it becomes a helium atom. Speaking so definitely of the
number of protons and electrons in different atoms may seem
to violate our earlier injunction not to picture the atom too con-
cretely, in a mechanical sense; but it is just as much loose thinking
to refuse to accept established facts as to carry the interpretation
too far. What seems dangerous in this field, in an intellectual
sense, is to localize the electrons as concrete particles at certain
points, or to speak too trustingly of their possible motions within
the atom.
In recent work, the nuclei themselves have been disrupted by
impacts of high-energy alpha rays. The atomic nuclei of lithium,
beryllium, nitrogen and numbers of other elements have been
disintegrated, hydrogen being one of the products of the disin-
tegration. The artificial transmutation of elements, the waking
and sleeping dream that nourished the alchemists for centuries, is
now an accomplished fact. Man has learned to do artificially,
what the still-mysterious processes of radioactivity accomplish
spontaneously: he takes atoms apart, he transmutes one element
into another. How far he will go in coming years in unlocking
the atoms, and possibly releasing for practical use their enormous
stores of energy, only a rash writer would predict. In 1932 Chad-
wick in England added a new elementary particle, the neutron, to
join the select company of the proton and the electron; and in
1933 C. D, Anderson in California discovered the -positron. The
neutron has the same mass as a proton but is uncharged. The
positron has the mass of an electron and an amount of electricity
equal to that of the electron but of the opposite sign, positive in-
stead of negative. Since the mass of a positron or electron is